Messrs. D. R. Hayes, W. W. Swink, and James Liu, graduate students in Engineering at the University aided substantially in designing, constructing, and operating the models.
The extensive and necessary implementation of the project with respect to experimental apparatus and machine shop construction on the models was greatly facilitated by the efforts of Dr. R. G. Fellers, Dean of Engineering, and Mr. Harry Mullinax, shop supervisor. The present report is concerned mainly with providing information on the design, construction, and operation of models of the cardiovascular system for use in developing precise and reliable knowledge of the mechanical aspects of the functioning of the prototype. A further purprose is to discuss the possibility of using the models to determine the effect of abnormalities, such as bleeding, on the performance of the system.
II. Design and Construction of the Models
Three types of experimental models were built. They are the An important aspect of the gages for the present purpose is that they reliably determine the required changes without responding to over-all incidental motions. This they coa do.
Also, some implementation will be necessary to obtain velocity traverses across various sections.
V. Measurement of Compliances
As the most cursory investigation shows, the cardiovascular system is at least elasto-dynamic, not only as influenced by the heart itself, The study that we are making has revealed some important characteristics of large deformation response in such tubes. The initial results of this investigation reveal the importance of knowledge of the role of compliance in determining the performance of the complete circulatory system. It is planned to press the research on compliances as a necessary activity for really understanding the biological flow processes. It is considered that the necessary knowledge to be derived will be available in essence within the next three months.
VI. Discussion and Recommendations
It is considered that the work of developing the models has been successful and that satisfactory models are now available, with the required measuring and recording equipment, to proceed with a meaningful study of the flow in the circulatory system. It is understood at the present time that the U. S. Army will provide some contractural support to the author for this proposed effort. As with the contract, which covered work described in the present report, technical supervision will be supplied by personnel of the Ballistic Research Laboratory, Aberdeen Proving Ground.
It is planned in the further study to investigate the effect on the circulation of any bleeding that may be imposed, by wounds for example, on the system. The importance of the influence of loss of blood
[9] on the operation of the system is stressed in a very recent paper
In that paper it is stated that, "Decreases in cardiac filling, due to depletion of the effective circulating blood volume, can thus produce marked changes in the performance of the heart."
In any research program concerning the flow in the cardiovascular system, different kinds of liquids simulating blood should be used. Three types of models are described and the appropri.ateness of each as a mechanical analogue is evaluated. It is demonstrated that the models have been developed to a point at which serious research on flow of fluid in such recirculatory elastic systems can lbe conducted.
